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(54) SEMICONDUCTOR MEMORY 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which a cycling test of the number of times 
of guarantee for all devices can be performed at the 
time of a screening test and which is constituted of 
ferroelectric memories. 

SOLUTION: A semiconductor memory is provided with a 
memory cell block 100 comprising a memory cell section 
101 having a plurality of memory cells in which each cell 
comprises ferroelectric capacitor respectively, and a 
memory cell section 103 for test having a plurality of 
memory cells for the test A layout pattern of the 
memory cell for the test is made a same pattern as the 
layout pattern of the memory cell, the memory cell 3W 
section 103 for the test is arranged closely to a memory £ 
cell arranged at a position at which a ferroelectric 
capacitor is easy to deteriorate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor memory constituted by ferroelectric random-access 

memory. 

[0002] 

[Description of the Prior Art] The 2T2C mold and the 1 TIC mold are well known as the memory cell which constitutes 
the semiconductor memory (ferroelectric random-access memory) using polarization of a ferroelectric is indicated by 
reference 1 (a "low-power and high-speed LSI technology" incorporated company rear rise company, pp 231-250) and 
reference 2 ("everything about IC memory FRAMs not disappearing Kogyo Chosakai Publishing Co., Ltd., pp 29- 
37), A 2T2C mold memory cell consists of two transistors and two ferroelectric capacitors, and a 1T1C mold memory 
cell consists of one transistor and one capacitor. 

[0003] The polarization condition of the ferroelectric capacitor of a memory cell which was mentioned above is usually 
expressed by the hysteresis curve as indicated by reference 1 . This hysteresis curve 18 is shown in drawing 8 . 
Polarization P (muC/cm2) is taken along an axis of ordinate, electrical-potential-difference V (V) is taken along an axis 
of abscissa, and this drawing is shown. 

[0004] The hysteresis curve 1 8 shown in drawing 8 crosses at an axis of ordinate, an A point, and a B point, when an 
electrical potential difference is 0. An A point and a B point express the two amounts of remanences of a ferroelectric 
capacitor. That is, a ferroelectric capacitor holds the data of "L" (a condition without a low level, i.e., an electrical 
potential difference, or condition that an electrical potential difference is low), or the data of "H" (condition which has 
high level, i.e., an electrical potential difference) according to two remanence conditions shown in draw ing 8 . In the 
ferroelectric capacitor, when the amount of remanences is shown by the A point, the data of "H M are held, and when the 
amount of remanences is shown by the B point, the data of "L" are held. 

[0005] By the way, the memory cell mentioned above is connected to the sense amplifier by the bit line. Since read-out 
actuation of the ferroelectric random-access memory constituted by memory cell which was mentioned above is the 
same as that of DRAM (Dynamic RAM (Random Access Memory)), it detects the bit line electrical potential difference 
produced by the voltage division of a ferroelectric capacitor and the bit line capacity Cb with a sense amplifier, as 
indicated by reference 1 and reference 2. In addition, according to the reference 1, this bit line electrical potential 
difference is decided by the configuration and the bit line capacity Cb of a hysteresis curve of a ferroelectric capacitor. 
[0006] The load line 10 and load line 12 corresponding to two remanence conditions of a ferroelectric capacitor 
expressed with the A point and B point other than a hysteresis curve 1 8 are shown in drawing 8 . The inclination of 
these load lines 10 and a load line 12 is the bit line capacity Cb. Moreover, in a hysteresis curve 18, the section of E 
points is the field of a noninverting response of a ferroelectric capacitor from an A point, and the section of E points is 
the field of a reversal response of a ferroelectric capacitor from a B point. And the read-out bit line electrical potential 
difference V0 and the bit line electrical potential difference VI in two storage conditions of a ferroelectric capacitor can 
be found from the intersection D of the section between E points, and a load line 12, and E points from the intersection 
C of the section between the A point in a hysteresis curve 18, and E points, and a load line 10, and the B point in a 
hysteresis curve 18. Difference deltaV of these bit line electrical potential difference V0 and the bit line electrical 
potential difference VI needs to be more than the distinction sensibility of a sense amplifier. 

[0007] By the way, read-out actuation of the ferroelectric random-access memory explained above is destructive read- 
out like DRAM. In read-out actuation and write-in actuation of ferroelectric random-access memory, if a ferroelectric 
capacitor repeats polarization reversal, the amount of polarization of this capacitor will decrease. This phenomenon is a 
phenomenon peculiar to ferroelectric random-access memory, and is usually called a fatigue (fatigue property). The 
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dotted line has shown the hysteresis curve 20 of the ferroelectric capacitor which deteriorated by the fatigue in drawin g 
8 . this — the time — having mentioned above — a procedure — being the same ~ a procedure - a load line 14 - a 
hysteresis curve — 20 — an intersection — C - ' ~ a load line — 16 — a hysteresis curve -- 20 — an intersection — D — 1 — 
and — E — a point - from a bit line — an electrical potential difference — V — ' — zero — and — a bit line — an 
electrical potential difference V — ' - one - it can ask . Here, the inclination of a load line 14 and a load line 16 is 
also the bit line capacity Cb. the ferroelectric capacitor which deteriorated by the fatigue - the bit line electrical 
potential difference V - 'difference deltaV of 0 and the bit line electrical potential difference VT is decreasing from 
difference deltaV of the bit line electrical potential difference V0 and the bit line electrical potential difference VI 
which were mentioned above, and becomes below the distinction sensibility of a sense amplifier. At this time, it is 
judged that the ferroelectric random-access memory which has the ferroelectric capacitor which deteriorated has 
deteriorated. 

[0008] By the way, generally in the reliability trial to the device which consists of ferroelectric random-access memory, 
assessment about the fatigue mentioned above is performed. It is indicated by the open data 1 ("a guarantee of the 
FUJITSU FRAM quality and dependability", the 2002 FUJITSU homepage 

(http://edevice.ftijitsu.com/fj/CATAROG/AD00/00-00015/l-7.html)) about the reliability trial about a fatigue 

performed from before. 

[0009] 

[Problem(s) to be Solved by the Invention] A screening trial is performed in the reliability trial about a fatigue. A 
screening trial is a trial which finds the defect memory cell in a device and which is performed for accumulating, a 
screening trial adds the fatigue stress by the thing of the ferroelectric random-access memory which constitutes a 
device for which reading appearance is carried out and the predetermined number of actuation or write-in actuation is 
repeated, and, also after that, is performed by confirming whether ferroelectric random-access memory carries out 
normal actuation as indicated by the open data 1. This trial is called cycling trial. In a screening trial, as a result of 
performing the cycling trial of a predetermined count, when the defect memory cell by the fatigue of a ferroelectric 
capacitor which deteriorated is not detected, let the count which performed the cycling trial be a count of a guarantee. 
[0010] However, generally by screening trial, the cycling trial of the count of a guarantee is not performed to the device 
used as a product. For example, when the count of a guarantee is 1.0x1012 times, a cycling trial is performed to the 
device used as a product only 1.0x1010 times. And when a defect memory cell is detected by L 0x1010 cycling trials 
and there is nothing, even if the device concerned performs 1 .0x1012 cycling trials of the count of a guarantee, it is 
predicted too that a defect memory cell is not detected. This prediction is the device which is not used as a product, and 
the thing based on the data of 1 .0x1012 cycling trials performed about TEG (the wafer or chip which is made when 
developing a new manufacture process and standardizing, or when performing a new circuit design, and which carried 
the component and circuit for assessment). That is, according to the screening trial which was mentioned above, 
dispersion in the count of a guarantee between each device is not taken into consideration, but all devices serve as 
1.0x1012 times of counts of a guarantee by 1.0x1010 cycling trials. Therefore, the device which has the count of a 
guarantee determined by the cycling trial which was mentioned above had a problem in the dependability about a 
fatigue. 

[001 1] Therefore, in view of a trouble which was mentioned above, the object of this invention is in a screening trial to 
offer the semiconductor memory which consisted of ferroelectric random-access memory which can perform the 
cycling trial of the count of a guarantee about all devices. 
[0012] 

[Means for Solving the Problem] According to the semiconductor memory of this invention, each is equipped with the 
memory cell block containing the memory cell section containing a ferroelectric capacitor which has two or more 
memory cells, and the memory cell section for a test which has two or more memory cells for a test in order to attain 
the object mentioned above. In this invention, the layout pattern of the memory cell for a test is made the same as that 
of the layout pattern of a memory cell. Moreover, according to this invention, the memory cell section for a test 
approaches the memory cell arranged in the location where a ferroelectric capacitor tends to deteriorate among two or 
more memory cells, and is arranged. 

[0013] The memory cell section for a test which the memory cell block of the semiconductor memory of this invention 
has is used at the time of the screening trial in a reliability trial. Moreover, since the layout pattern of the memory cell 
for a test is made the same as that of the layout pattern of a memory cell, it can be arranged in the location of the 
request of the memory cell section for a test to a memory cell block at the time of a screening trial. 
[0014] In a screening trial, if a cycling trial which was already explained is performed, fatigue will be accumulated in 
the ferroelectric capacitor of a memory cell. Therefore, in the memory cell section, the memory cell arranged in the 
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location where a ferroelectric capacitor tends to deteriorate among two or more memory cells is a high memory cell of 
possibility of being detected as a defect memory cell in a screening trial According to this invention, the memory cell 
section for a test approaches this memory cell, and is arranged. And the dependability of this trial can be raised, without 
tiring the memory cell section, if a screening trial is performed to the semiconductor memory of this invention using 
the memory cell section for a test. 

[0015] For example, when performing 1.0x1012 cycling trials of the count of a guarantee to a semiconductor memory 
of this invention which was mentioned above, the 1.0x1010 same cycling trials as the former already explained to the 
memory cell section of a memory cell block and the memory cell section for a test are performed. Then, 99x1010 
cycling trials are performed only in the memory cell section for a test. Consequently, it means that, as for the memory 
cell section for a test, 1 .0x1012 cycling trials of the count of a guarantee were performed. Thus, since the cycling trial 
of the count of a guarantee can be performed to the semiconductor memory of this invention, dependability can be 
raised from the conventional cycling trial. 
[0016] 

[Embodiment of the Invention] Hereafter, with reference to drawing, the gestalt of operation by invention concerning 
this application is explained. In addition, that it is not the thing over which it does not pass for it to be roughly shown in 
extent which can understand this invention, and be therefore by which this invention is limited only to the example of a 
graphic display should understand each drawing used for the following explanation. Moreover, in each drawing used 
for explanation, about the same constituent, the same sign is attached, it may be shown and the overlapping explanation 
may be omitted. 

[0017] [the gestalt of the 1st operation] the gestalt of implementation of the 1st of this invention is explained. 
[0018] (1) **** of the gestalt of the 1st operation - explain the configuration of the semiconductor memory of the 
gestalt of this operation. The semiconductor memory of the gestalt of this operation is equipped with a memory cell 
block. Drawing J, is drawing showing the configuration of the memory cell block 100 formed in the semiconductor 
memory of the gestalt of this operation. 

[0019] The memory cell block 100 is equipped with the memory cell section 101 and the memory cell section 103 for a 
test. The memory cell section 101 has the plate line driver 105 and the WORD line driver 1 1 1, and the memory cell 
section 103 for a test has the plate line driver 107 for a test, and the WORD line driver 109 for a test. Furthermore, a 
sense amplifier 1 13 is formed in the memory cell block 100. 

[0020] In the gestalt of this operation, the memory cell section 101 has two or more memory cells, and the memory cell 
section 103 for a test has two or more memory cells for a test. Next, with reference to drawin g 2 , the configuration of 
two or more memory cells which can be set in the memory cell section 101, and two or more memory cells for a test 
which can be set in the memory cell section 103 for a test is explained. D ra wing 2 is drawing showing the 
configuration of one memory cell 203 for a test among two or more memory cells of the memory cell section 101 
among one memory cell 201 and two or more memory cells for a test of the memory cell section 103 for a test. In 
addition, as for the memory cell section 101, according to the gestalt of this operation, it is desirable to consist of a 
memory cell 203 for a test which consists of a memory cell 201 and two or more memory cells which have the same 
configuration, and also explains the memory cell section 103 for a test below, and two or more memory cells for a test 
which have the same configuration. 

[0021] First, the configuration of a memory cell 201 is explained. The memory cell 201 of the gestalt of this operation 
has the ferroelectric capacitor, and has shown the memory cell 201 which has the configuration currently indicated by 
reference 1 and the configuration of the same 2T2C mold to drawin g 2 . At this time, a memory cell 201 is connected 
with the plate line driver 105 by one plate line PL, and the WORD line driver 1 1 1 is connected by the word line WL01 
and the word line WL00. In addition, as mentioned above, it connects with the common plate line driver 105 by the 
plate line, respectively, and two or more memory cells which constitute the memory cell section 101 are connected to 
the common WORD line driver 1 1 1 by the word line, as mentioned above. 

[0022] Next, the configuration of the memory cell 203 for a test is explained. According to the gestalt of this operation, 
the layout pattern of the memory cell 203 for a test is made the same as that of the layout pattern of a memory cell 201 . 
Therefore, as shown in drawing 2 , when a memory cell 201 has the configuration of a 2T2C mold, it has the 
configuration of the 2T2C mold as this memory cell 201 also with the same memory cell 203 for a test. And at this 
time, the memory cell 203 for a test is connected with the plate line driver 107 for a test by one plate line TPL for a test 
like a memory cell 201, and the WORD line driver 109 for a test is connected by the word line TWL01 for a test, and 
the word line TWL00 for a test. 

[0023] Moreover, as shown in drawing 2 , it connects with a sense amplifier 113 with the bit lines BL and BLb with 
common memory cell 201 and memory cell 203 for a test. 
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[0024] By the way, the memory cell section 103 for a test which the memory cell block 100 of the semiconductor 
memory of the gestalt of this operation has is used at the time of the screening trial in a reliability trial As mentioned 
above, since the layout pattern of the memory cell 203 for a test is made the same as that of the layout pattern of a 
memory cell 201, it can be arranged in the location of the request of the memory cell section 103 for a test to the 
memory cell block 100 at the time of a screening trial According to the gestalt of this operation, the memory cell 
section 103 for a test approaches the memory cell arranged in the location where a ferroelectric capacitor tends to 
deteriorate among two or more memory cells, and is arranged. 

[0025] The location with which the ferroelectric capacitor in the memory cell section 101 tends to deteriorate here 
means the following locations, for example. According to the configuration of the integrated circuit of the memory cell 
block 100, this memory cell block 100 has the covering film for protecting the ferroelectric capacitor of a memory cell 
201 from damages, such as hydrogen. However, in the memory cell section 101, the periphery of this covering film 
tends to receive penetration of hydrogen etc. on the structure of the covering film mentioned above. Consequently, in 
the memory cell section 101, a ferroelectric capacitor tends to deteriorate in the memory cell 201 arranged at the 
periphery of the covering film mentioned above. Therefore, in the memory cell section 101, the location where a 
ferroelectric capacitor tends to deteriorate means the periphery of the covering film of this memory cell section 101 in 
this case. 

[0026] (2) In order to explain actuation of the gestalt of the 1st operation, next actuation of the semiconductor memory 
of the gestalt of this operation, describe the screening trial performed to the memory cell block 100 of this 
semiconductor memory. 

[0027] The screening trial of the gestalt of this operation performs a cycling trial which was already explained by 
1,0x1012 times of the counts of a guarantee. Moreover, the configuration of the memory cell block 100 with which this 
screening trial is performed presupposes that it is the 16386-bit memory cell section 103 for a test the configuration of 
having two pieces and the memory cell section 101 of 1M (=512Kx2) bit. And a semiconductor memory presupposes 
that it is a configuration equipped with four memory cell blocks 100 mentioned above. At this time, a semiconductor 
memory is the configuration of having a 4M bit (=1M bit x4 piece) memory cell and a 16386x2x4-bit memory cell for 
a test. 

[0028] With the gestalt of this operation, in the memory cell block 100, the memory cell section 103 for a test 
approaches the memory cell arranged in the location where a ferroelectric capacitor tends to deteriorate, and is 
arranged. If a screening trial is performed as already explained, fatigue will be accumulated in the ferroelectric 
capacitor of a memory cell Therefore, in the memory cell section 101, the memory cell arranged in the location where 
a ferroelectric capacitor tends to deteriorate among two or more memory cells is a high memory cell of possibility of 
being detected as a defect memory cell in a screening trial. 

[0029] Therefore, according to the gestalt of this operation, a cycling trial is performed and fatigue is made not to be 
accumulated in the memory cell of the memory cell section 101 by using the memory cell section 103 for a test In the 
cycling trial of the gestalt of this operation, 1.0x1010 cycling trials are performed in the memory cell section 101 of the 
I memory cell block 100, and the memory cell section 103 for a test like the already explained conventional technique. 
[0030] b) Perform 99x1010 cycling trials only in the memory cell section 103 for a test after that. 
[0031] When the cycling trial of I and RO is performed, it means that 1.0x1012 cycling trials which are a count of a 
guarantee were performed in the memory cell section 103 for a test here. And the result of having performed the same 
cycling trial as usual in the memory cell section 101 of the memory cell block 100 with the gestalt of this operation, A 
defect memory cell is not detected. In and the memory cell section 103 for a test As a result of performing 1 .0x1012 
cycling trials which are a count of a guarantee, when a defect memory cell is not detected too, the memory cell section 
101 of the memory cell block 100 is also predicted to be that by which a defect memory cell is not detected by 
1.0x1012 cycling trials. This prediction is the thing based on the data of 1.0x1012 cycling trials which followed the 
device which is not used as a product, and TEG like the already explained conventional technique. 
[0032] By the way, in order to perform 1 .0x1012 cycling trials of the count of a guarantee to the semiconductor 
memory mentioned above as indicated by the open data 1 , it is difficult to predict that huge time amount is required and 
to perform actually. For this reason, according to the open data 1, the electrical-potential -difference accelerated test 
which makes the electrical potential difference impressed to the memory cell block 100 increase at the time of a cycling 
trial, and this ****** which adds fatigue stress to two or more memory cells at a time are performed. Therefore, also in 
the cycling trial of the gestalt of this operation, if it carries out by using together an electrical-potential-difference 
accelerated test and this ****** 5 a cycling trial can be performed in a short time. 

[0033] If the electrical potential difference impressed to the memory cell block 100 is made to increase by IV in an 
electrical-potential-difference accelerated test according to the open data 1, the time amount which a cycling trial takes 
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can be accelerated 10 times. The electrical potential difference at the time of a cycling trial is made to increase by 2V 
with the gestalt of this operation in I mentioned above. At this time, the cycling trial of 1 .0x1010 time can be 
performed by 1.0x108 times. Moreover, in RO mentioned above, an electrical potential difference is made to increase 
by 2V further after I, and a cycling trial is performed. At this time, the cycling trial of 99x1010 time can be performed 
by 99x106 times. 

[0034] Moreover, in I, in all the memory cells of the memory cell section 101, all the memory cells for a test of the 
memory cell section 103 for a test, and RO, with the gestalt of this operation, it is carried out by the package mode of 
operation which all the memory cells for a test of the memory cell section 103 for a test are put [ mode of operation ] in 
block, and operates them in one cycling trial in the memory cell block 100 which explained this ****** mentioned 
above with reference to drawingJL and drawing 2 . In I, at this time, operating cycle time amount is 120 microseconds, 
and, in RO, operating cycle time amount is 12 microseconds. In addition, the operating cycle time amount in this case 
means the thing of the time amount required in case one cycling trial is performed [ in I ] to all the memory cells for a 
test in the memory cell section 103 for a test in all the memory cells that constitute the memory cell block 100, all the 
memory cells for a test, and RO. 

[0035] In I, therefore, the time amount which a cycling trial takes s will become (120 (microsecond)xlxl08 (time)) / 
(60x60 (second/h)) =3. 33(h), supposing a second and h express time amount. And in RO, the time amount which a 
cycling trial takes becomes (12 (microsecond)x 1x99x1 06 (time)) / (60x60 (second/h)) =0.33(h). Consequently, the 
semiconductor memory of the gestalt of this operation can perform 1.0x1012 cycling trials of the count of a guarantee 
by using the memory cell section 103 for a test in 3.33+ 0.33= 3.66 hours. 

[0036] As explained above, the cycling trial of the count of a guarantee can be performed to the semiconductor memory 
of the gestalt of this operation, without tiring the memory cell of the memory cell section 101 . Moreover, in the gestalt 
of this operation, the memory cell section 103 for a test is arranged in the memory cell block 100 in the location where 
a ferroelectric capacitor tends to deteriorate. And assessment of a fatigue is performed as a result of a cycling trial 
equivalent to the count of a guarantee to this memory cell section 103 for a test. Therefore, as compared with the 
already explained conventional technique, the dependability of a screening trial can be raised by leaps and bounds. 
Furthermore, if it carries out by using together an electrical-potential-difference accelerated test and this ****** as 
usual at the time of a cycling trial as mentioned above, this trial can be performed in a short time. 
[0037] In addition, the screening trial mentioned above is a mere example, the count of a guarantee of a request of a 
cycling trial can perform it with the gestalt of this operation, and the procedure of an electrical-potential-difference 
accelerated test and this ****** i s not further limited to the procedure mentioned above. Moreover, the memory cell 
block 100 and the configuration of a semiconductor memory are the design matters which this contractor can decide, 
and are not limited to the configuration mentioned above. 

[0038] Moreover, although the gestalt of this operation mentioned above explains the case where a cycling trial is 
performed, as a screening trial, an imprint trial and a retention trial may be performed to the semiconductor device of 
the gestalt of this operation. In this case, each trial mentioned above can be performed, without accumulating too much 
fatigue in the memory cell of the memory cell section 101 by using the memory cell section 103 for a test like the 
cycling trial mentioned above. 

[0039] [the gestalt of the 2nd operation] - the gestalt of implementation of the 2nd of this invention is explained below. 

[0040] (3) **** of the gestalt of the 2nd operation - the configuration of the semiconductor memory of the gestalt of 
this operation has the already explained same configuration as the gestalt of the 1st operation. Drawing 3 is drawing 
showing the configuration of the memory cell block 300 of the gestalt of this operation. In addition, about the same 
configuration as the gestalt of the 1st operation shown in drawi ng 1 and dr awing 2 about the memory cell block 300, 
the same sign as drawing J and drawing 2 is given to drawing 3 , it is shown and the overlapping explanation is 
omitted. 

[0041] As shown in drawing.3 , the memory cell block 300 of the gestalt of this operation is the configuration of having 
formed two or more auxiliary memory cell sections 301 for a test to the memory cell block 100 of the gestalt of the 1st 
operation shown in drawing! . In addition, the configuration which forms the one auxiliary memory cell section 301 
for a test in the memory cell block 300 is shown in drawing 3 . Moreover, the auxiliary memory cell section 301 for a 
test has the auxiliary plate line driver 303 for a test, and the auxiliary WORD line driver 305 for a test. 
[0042] This auxiliary memory cell section 301 for a test has two or more auxiliary memory cells for a test. Next, with 
reference to drawing 4 , the configuration of the auxiliary memory cell for a test is explained. Drawing 4 is drawing 
showing the configuration of one auxiliary memory cell 401 for a test among two or more auxiliary memory cells for a 
test of the auxiliary memory cell section 301 for a test. In addition, as for the auxiliary memory cell section 301 for a 
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test, according to the gestalt of this operation, it is desirable to consist of an auxiliary memory cell 401 for a test 
explained below and two or more auxiliary memory cells for a test which have the same configuration. Moreover, 
about the configuration shown in drawing 2 among configurations of being shown in drawin g 4 , and the same 
configuration, the same sign as drawing 2 is attached, it is shown and the overlapping explanation is omitted. 
[0043] According to the gestalt of this operation, the layout pattern of the auxiliary memory cell 401 for a test is made 
the same as that of the layout pattern of a memory cell 201 . The memory cell 201 which has the configuration of a 
2T2C mold is shown in dr awing 4 like drawing 2 . Therefore, it has the configuration of the 2T2C mold as a memory 
cell 201 also with the same auxiliary memory cell 401 for a test at this time. And at this time, the auxiliary memory cell 
401 for a test is connected with the auxiliary plate line driver 303 for a test by one auxiliary plate line STPL for a test 
like a memory cell 201, and the auxiliary WORD line driver 305 for a test is connected by the auxiliary word line 
STWL01 for a test, and the auxiliary word line STWL00 for a test. 

[0044] Moreover, as shown in drawing 4 , it connects with a sense amplifier 113 with the bit lines BL and BLb with 
common memory cell 201 and auxiliary memory cell 401 for a test. 

[0045] By the way, as for the auxiliary memory cell section 301 for a test of a configuration as mentioned above with 
the gestalt of this operation, it is desirable like the memory cell section 103 for a test to be used at the time of the 
screening trial in a reliability trial 

[0046] (4) Explain actuation of the gestalt of the 2nd operation, next actuation of the semiconductor memory of the 
gestalt of this operation. As mentioned above, the auxiliary memory cell section 301 for a test is used at the time of a 
screening trial. If an activation signal is inputted into the auxiliary memory cell section 301 for a test and this signal is 
inputted at the time of a screening trial, the auxiliary memory cell section 301 for a test will be activated. With 
reference to drawing 4 , actuation of the auxiliary memory cell 401 for a test concerning activation of the auxiliary 
memory cell section 301 for a test is explained. In addition, actuation of two or more auxiliary memory cells for a test 
which the auxiliary memory cell section 301 for a test has is the same as actuation of the auxiliary memory cell 401 for 
a test explained below. 

[0047] According to the gestalt of this operation, as shown in drawing 4 , as for the activation signal mentioned above, 
it is desirable that it is a signal including the 2nd activation signal STPLA inputted into the 1st activation signal 
STWLA and the auxiliary plate line driver 303 for a test which are inputted into the auxiliary WORD line driver 305 
for a test. In the configuration shown in drawing 4 , if the 1st activation signal STWLA is inputted into the auxiliary 
WORD line driver 305 for a test, this auxiliary WORD line driver 305 for a test fixes the auxiliary word lines STWL00 
and STWL01 for a test to "H". Moreover, if the 2nd activation signal STPLA is inputted into the auxiliary plate line 
driver 303 for a test, this auxiliary plate line driver 303 for a test fixes the auxiliary plate line STPL for a test to M L." A 
charge flows out of the auxiliary memory cell 401 for a test into bit lines BL and BLb in this condition. 
[0048] The configuration of the gestalt of this operation shown in drawing 4 has further the composition of having 
connected the auxiliary memory cell 401 for a test to the sense amplifier 1 13 with a memory cell 201 and the memory 
cell 203 for a test, and the common bit lines BL and BLb, as compared with the configuration shown in drawing 2 . If 
the auxiliary memory cell section 301 for a test is activated by the 1st and 2nd activation signals STWLA and STPLA 
as mentioned above, the bit line capacity of bit lines BL and BLb will increase from the bit line capacity CbO of the 
gestalt of the 1st operation to the bit line capacity Cbl. 

[0049] Here, the hysteresis curve 501 which expresses the polarization condition of the ferroelectric capacitor which 
the memory cell 201 of the memory cell section 101 has to dra win g 5 (A) is shown like drawing 8 , In addition, the 
dotted line has shown the screening trial to drawing 5 (A) and (B) like drawi ng 8 in the hysteresis curve 519 of the 
ferroelectric capacitor of a memory cell 201 which deteriorated as a result of giving fatigue stress. Therefore, in 
drawing 5 (A) and (B), as for an axis of ordinate, Polarization P (muC/cm2) and an axis of abscissa express electrical- 
potential-difference V (V). 

[0050] The ferroelectric capacitor of a memory cell 201 has two remanence conditions expressed with F points and G 
points, as shown in drawing 5 (A). The 1st - the 4th load line 503, 505, 507, and 509 corresponding to two remanence 
conditions expressed with F points and G points are shown in the hysteresis curve 501 of drawin g 5 (A). Here, the 1st 
and 2nd load lines 503 and 505 correspond to two remanence conditions of the memory cell 201 in the 1st 
configuration of the gestalt of operation, and the 3rd and 4th load lines 507 and 509 correspond to two remanence 
conditions of the memory cell 201 in the configuration of the gestalt of this operation. Therefore, the inclination of the 
1st and 2nd load lines 503 and 505 is the bit line capacity CbO, and the inclination of the 3rd and 4th load lines 507 and 
509 is the bit line capacity Cbl. 

[0051] Moreover, two remanence conditions of the ferroelectric capacitor of a memory cell 201 which deteriorated are 
shown by M points and N point in drawing 5 (A) and drawing 5 (B). And the 5th - the 8th load line 5 1 1 , 5 1 3, 5 1 5, and 
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517 corresponding to two remanence conditions expressed with M points and N point about the hysteresis curve 519 of 
drawing 5 (B) as well as the hysteresis curve 501 of drawing 5 (A) are shown. Here, the 5th and 6th load lines 511 and 
513 correspond to two remanence conditions of the memory cell 201 in the 1st configuration of the gestalt of operation 
which deteriorated, and the 7th and 8th load lines 515 and 517 correspond to two remanence conditions of the memory 
cell 201 in the configuration of the gestalt of this operation which deteriorated. Therefore, the inclination of the 5th and 
6th load lines 511 and 513 is the bit line capacity CbO, and the inclination of the 7th and 8th load lines 515 and 517 is 
the bit line capacity Cbl . 

[0052] As already explained, in a cycling trial, a sense amplifier 113 detects the bit line electrical potential difference 
produced by the voltage division of the ferroelectric capacitor of a memory cell 201, the memory cell 203 for a test, or 
the auxiliary memory cell 401 for a test, and the bit line capacity of bit lines BL and BLb. Moreover, the bit line 
electrical potential difference in two storage conditions of the ferroelectric capacitor of a memory cell 201 is called for 
by the procedure explained with reference to drawin g 8 , and the same procedure. 

[0053] Here, according to the procedure explained with reference to dra win g 8 about the gestalt of the 1st operation, in 
drawing 5 (A), the difference deltaVO of the bit line electrical potential difference in two storage conditions of the 
ferroelectric capacitor of a memory cell 201 is equal to the difference of the electrical potential difference 
corresponding to the intersection J of the 1st load line 503 and a hysteresis curve 501, and the electrical potential 
difference corresponding to the intersection I of the 2nd load line 505 and a hysteresis curve 501. Moreover, the 
difference deltaVl of the bit line electrical potential difference in two storage conditions of the ferroelectric capacitor 
of a memory cell 201 can be searched for from the intersection L of the 3rd load line 507 and a hysteresis curve 501, 
and the intersection K of the 4th load line 509 and a hysteresis curve 501 about the gestalt of this operation as well as 
deltaVO mentioned above. With the gestalt of this operation, if the bit line capacity CbO of the gestalt of the 1st 
operation increases to the bit line capacity Cbl as mentioned above, difference deltaV of a bit line electrical potential 
difference will decrease from drawing 5 (A) to the difference deltaVl of a bit line electrical potential difference from 
the difference deltaVO of the bit line electrical potential difference of the gestalt of the 1st operation. 
[0054] furthermore, in drawings (B), about the memory cell 201 which deteriorated It is made to be the same as that of 
the procedure which explained difference deltaVO of the bit line electrical potential difference in two storage 
conditions of the ferroelectric capacitor of this memory cell 201 of the gestalt of the 1st operation with reference to 
drawing 5 (A). It can ask from the intersection P of the 5th load line 511 and a hysteresis curve 519, and the 
intersection O of the 6th load line 5 13 and a hysteresis curve 519. Moreover, it can ask from the intersection R of the 
7th load line 515 and a hysteresis curve 519, and the intersection Q of the 8th load line 517 and a hysteresis curve 519 
like [ memory cell / in this drawing / 201 / which deteriorated ] the procedure which explained difference deltaVl of 
the bit line electrical potential difference in two storage conditions of the ferroelectric capacitor of this memory cell 201 
of the gestalt of this operation with reference to drawin g 5 (A). With the gestalt of this operation, if the bit line capacity 
CbO of the gestalt of the 1st operation increases to the bit line capacity Cbl as mentioned above, difference deltaV of 
the bit line electrical potential difference about the memory cell 201 which deteriorated will decrease from drawing 5 
(B) to difference deltaVl of a bit line electrical potential difference from difference deltaVO of the bit line electrical 
potential difference of the gestalt of the 1st operation. 

[0055] Here, the relation between difference deltaV of the bit line electrical potential difference in two storage 
conditions of the ferroelectric capacitor of a memory cell 201 and the distinction sensibility of a sense amplifier 1 13 is 
explained with reference to drawing 6 about the cycling trial in a screening trial. Draw ing 6 is drawing showing 
difference delta[ of a bit line electrical potential difference / in / for the count of a trial in a cycling trial / two storage 
conditions of the ferroelectric capacitor of a memory cell 201 ] V (V) on an axis of abscissa at an axis of ordinate, and 
is drawing with which explanation of operation is presented. Moreover, the 1st property 601 of the bit lines BL and 
BLb in the gestalt of the 1st operation, the 2nd property 603, the 3rd property 605 of the bit lines BL and BLb in the 
gestalt of this operation, and the 4th property 607 are shown in drawing 6 . Furthermore, in the 1st - the 4th property 
601, 603, 605, and 607 which were mentioned above about drawing 6 , the distinction sensibility of a sense amplifier 
113 is 0.1 V. 

[0056] About the gestalt of the 1st operation, the 1st property 601 expresses the change in the cycling trial of the 
difference deltaVO of this bit line electrical potential difference, when the difference deltaVO of the bit line electrical 
potential difference about a memory cell 201 is 0.5V, Moreover, the 2nd property 603 expresses the change in the 
cycling trial of this bit line electrical potential difference of difference deltaVO, when difference deltaVO of the bit line 
electrical potential difference about the memory cell 201 which deteriorated is 0.4V. In order to detect the memory cell 
201 which deteriorated in a screening trial according to the 1st property 601 and the 2nd property 603 which are shown 
in ^awmgi) , difference deltaVO of the bit line electrical potential difference about the memory cell 201 which 
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deteriorated must perform 1.0x1010 cycling trials used as less than [ of a sense amplifier 113/ distinction sensibility 
0.1V]. 

[0057] On the other hand, about the gestalt of this operation, the 3rd property 605 expresses the change in the cycling 
trial of the difference delta VI of this bit line electrical potential difference, when the difference deltaVl of the bit line 
electrical potential difference about a memory cell 201 is 0.3 V. Moreover, the 4th property 607 expresses the change in 
the cycling trial of this bit line electrical potential difference of difference deltaVl, when difference deltaVl of the bit 
line electrical potential difference about the memory cell 201 which deteriorated is 0.2V. According to the 3rd property 
605 and the 4th property 607 which are shown in drawin g 6 , with the gestalt of this operation, the count of a trial of the 
cycling trial performed for accumulating can be managed with 1.0x108 times from which difference deltaVl of the bit 
line electrical potential difference about the memory cell 201 which detects the memory cell 201 which deteriorated, 
and which deteriorated becomes less than [ of a sense amplifier 113/ distinction sensibility 0.1 V ] in a screening trial. 
[0058] Therefore, according to the gestalt of this operation, the cycling trial of the count of a guarantee equivalent to 
the gestalt of the 1st operation can be performed by the already described count smaller than the gestalt of the 1st 
operation from drawing 5 (A), and (B) and drawing 6 . 

[0059] Here, the example which carries out the same screening trial as the gestalt of the 1st operation explained by the 
term of (2) to the memory cell block 300 of the semiconductor memory of the gestalt of this operation is described. By 
the screening trial of the gestalt of this operation, cycling trials are the same procedure as a term and conditions of (2), 
and suppose that they are carried out. Therefore, the explanation which overlaps the term of (2) is omitted about the 
cycling trial of the gestalt of this operation. 

[0060] In addition, the memory cell block 300 with which the screening trial of the gestalt of this operation is 
performed has the same configuration as the memory cell block 100, and suppose further that it is it the configuration 
of having the 16386-bit auxiliary memory cell section 301 for a test. At this time, the configuration of a semiconductor 
memory is a configuration of having a 4M bit (=1M bit x4 piece) memory cell, a 16386x2x4 bits memory cell for a 
test, and a 16386x4-bit auxiliary memory cell for a test. 

[0061] Moreover, in the screening trial of the gestalt of this operation explained below, as explained with reference to 
drawin g 6 , suppose that the difference deltaVl of the bit line electrical potential difference about a memory cell 201 is 
0.3V, and difference deltaVl of the bit line electrical potential difference about the memory cell 201 which 
deteriorated is 0.2 V. Furthermore, suppose that difference deltaVO of the bit line electrical potential difference about 
the memory cell 201 which the difference delta V0 of the concerning memory cell 201 about gestalt of the 1st operation 
bit line electrical potential difference in comparison with the gestalt of this operation is 0.5V, and deteriorated is 0.4V. 
Since according to the gestalt of this operation it can be made to be able to accelerate 102 times and the cycling trial of 
the gestalt of the 1st operation can be performed as mentioned above at this time, the cycling trial of the count of a 
guarantee equivalent to the gestalt of the 1st operation can be performed by the count smaller than the gestalt of the 1st 
operation. 

[0062] Therefore, the gestalt of this operation can perform a cycling trial equivalent to 1 .0x108 cycling trials which 
were mentioned above and which are performed in the procedure of I with the gestalt of the 1st operation by 1.0x106 
times fewer than the count mentioned above. Furthermore, the gestalt of this operation can perform a cycling trial 
equivalent to 99x106 cycling trials which were mentioned above and which are performed in the procedure of RO with 
the gestalt of the 1st operation by 99x104 times fewer than the count mentioned above. 

[0063] With the gestalt of this operation, a trial equivalent to the cycling trial in the procedure of I of the gestalt of the 
1st operation mentioned above therefore, by (120 (microsecond)xlxl06 (time)) / (60x60 (second/h)) =0.033(h) And a 
trial equivalent to the cycling trial in the procedure of RO can be performed by (12 (microsecond)x 1x99x1 04 (time)) / 
(60x60 (second/h)) =0.003(h). Consequently, the semiconductor memory of the gestalt of this operation can perform 
1 .0x1012 cycling trials of the count of a guarantee in 0.033+ 0.003= 0.036 hours shorter than the gestalt of the 1st 
operation. 

[0064] As explained above, as a result of the semiconductor memory of the gestalt of this operation having the same 
configuration as the gestalt of the 1st operation and performing same actuation, the same effectiveness as the gestalt of 
the 1st operation is acquired. Moreover, as a result of the bit line capacity at the time of a screening trial increasing as 
compared with the gestalt of the 1st operation by installing the auxiliary memory cell section 301 for a test in the 
semiconductor memory of the gestalt of this operation, difference deltaV of the bit line electrical potential difference 
about the memory cell of the memory cell section 101 which deteriorated detected with a sense amplifier 1 13 
decreases. For this reason, a cycling trial equivalent to the gestalt of the 1st operation can be performed by the count 
smaller than the gestalt of the 1st operation. Therefore, with the gestalt of this operation, a cycling trial can be 
performed in a short time as compared with the gestalt of the 1st operation. 
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[0065] In addition, the screening trial mentioned above is a mere example, the count of a guarantee of a request of a 
cycling trial can perform it with the gestalt of this operation, and the procedure of an electrical-potential-difference 
accelerated test and this ****** is not further limited to the procedure mentioned above. Moreover, the memory cell 
block 300 and the configuration of a semiconductor device are the design matters which this contractor can decide, and 
are not limited to the configuration mentioned above. 

[0066] For example, the configuration which forms the one auxiliary memory cell section 301 for a test in the memory 
cell block 300 was shown in drawing 3 , and the term of (3) and (4) explained the semiconductor memory which has 
this configuration to it. However, as already stated, two or more auxiliary memory cell sections 301 for a test can be 
formed in the memory cell block 300. And bit line capacity can be made to increase to a desired capacity at the time of 
a screening trial by inputting into the auxiliary memory cell section 301 for a test of the number of arbitration an 
activation signal which was already explained among two or more auxiliary memory cell sections 301 for a test 
mentioned above. 

[0067] [the gestalt of the 3rd operation] - the gestalt of implementation of the 3rd of this invention is explained below. 
The configuration of the semiconductor memory of the gestalt of this operation has the 1 st already explained or the 
same configuration as the gestalt of the 2nd operation. Dr awing 7 is drawing showing the configuration of the memory 
cell block 700 of the gestalt of this operation. In addition, about the 2nd configuration of the gestalt of operation and 
the same configuration which are shown in drawing 1 or drawi ng 2 about the memory cell block 700 and which are 
shown in the configuration and drawing 3 , or drawing 4 of a gestalt of the 1st operation, the same sign as each drawing 
mentioned above to drawing 7 is attached, it is shown and the overlapping explanation is omitted. 
[0068] The memory cell block 700 has the redundancy memory cell section 701 . Generally this redundancy memory 
cell section 701 is the circuit of the reserve which the memory cell block 700 has. The redundancy memory cell section 
701 has two or more redundancy memory cells which are not illustrated in dr awin g 7 . The redundancy memory cell of 
the redundancy memory cell section 701 is substituted for the memory cell which became a defect according to the 
defect among two or more memory cells of the memory cell section 101 as known better than before. 
[0069] According to the gestalt of this operation, the auxiliary memory cell 401 for a test explained with reference to 
the memory cell 203 for a test or drawing 4 explained with reference to drawi n g 2 and drawing 4 is used as a 
redundancy memory cell. In this case, the auxiliary memory cell section 301 for a test explained with reference to 
drawing J and drawing 3 with reference to the memory cell section 103 for a test or drawing 3 is constituted as the 
redundancy memory cell section 701. That is, when using the redundancy memory cell section 701 with the gestalt of 
this operation as the memory cell section 103 for a test, or the auxiliary memory cell section 301 for a test, as for this 
redundancy memory cell section 701, it is desirable to be used at the time of the screening trial in a reliability trial. 
However, when the redundancy memory cell section 701 is beforehand used as a reserve circuit which was mentioned 
above at the time of a screening trial, it cannot use as the memory cell section 103 for a test, or the auxiliary memory 
cell section 301 for a test. 

[0070] Here, actuation of the redundancy memory cell section 701 at the time of a screening trial is explained. The 
redundancy memory cell section 701 constituted by 1st redundancy memory cell section 701a and 2nd redundancy 
memory cell section 701b is shown in draw ing 7 . The configuration of 2nd redundancy memory cell section 701b is 
the same as that of 1st redundancy memory cell section 701a. However, with the gestalt of this operation explained 
below, it uses as a reserve circuit which mentioned above 1st redundancy memory cell section 701a, and 2nd 
redundancy memory cell section 701b is used as the memory cell section 103 for a test, or the auxiliary memory cell 
section 301 for a test. 

[0071] 1st redundancy memory cell section 701a has plate line driver 703for 1st redundancy a, and WORD line driver 
705a for the 1st redundancy. Moreover, 2nd redundancy memory cell section 701b as well as 1st redundancy memory 
cell section 701a has plate line driver 703for 2nd redundancy b, and WORD line driver 705b for the 2nd redundancy. 
[0072] In addition, out of the memory cell block 700, it is desirable that it is the configuration that the plate line driver 
control circuit 707 for the 1st redundancy and the plate line driver control circuit 709 for the 2nd redundancy, and the 
WORD line driver control circuit 71 1 for the 1st redundancy and the WORD line driver control circuit 713 for the 2nd 
redundancy are prepared. 

[0073] When using 1st redundancy memory cell section 701a as a reserve circuit which was mentioned above at the 
time of a screening trial, the 1st redundancy signal RED00 and the deactivation test signal TEST00 are made to input 
into the plate line driver control circuit 707 for the 1st redundancy, and the WORD line driver control circuit 711 for 
the 1st redundancy. If these signals are inputted, the plate line driver enable signal RPLDEN00 for the 1st redundancy 
will be outputted from the plate line driver control circuit 707 for the 1st redundancy, and the WORD line driver enable 
signal RWLDEN00 for the 1st redundancy will be outputted from the WORD line driver control circuit 711 for the 1st 
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redundancy. In 1st redundancy memory cell section 701a, if the plate line driver enable signal RPLDEN00 for the 1st 
redundancy is inputted into plate line driver 703a for the 1st redundancy and the WORD line driver control circuit 71 1 
for the 1st redundancy to the WORD line driver enable signal RWLDEN00 for the 1st redundancy is inputted into it 
from the plate line driver control circuit 707 for the 1st redundancy at WORD line driver 705a for the 1st redundancy, 
this 1st redundancy memory cell section 701a will be activated. 1st redundancy memory cell section 701a will perform 
actuation as a reserve circuit which was mentioned above, if it activates. 

[0074] Moreover, the 2nd redundancy signal RED01 and the activation test signal TEST01 are made to input into the 
plate line driver control circuit 709 for the 2nd redundancy, and the WORD line driver control circuit 713 for the 2nd 
redundancy at the time of a screening trial. If these signals are inputted, the plate line driver enable signal RPLDEN01 
for the 2nd redundancy will be outputted from the plate line driver control circuit 709 for the 2nd redundancy, and the 
WORD line driver enable signal RWLDEN01 for the 2nd redundancy will be outputted from the WORD line driver 
control circuit 713 for the 2nd redundancy. And in 2nd redundancy memory cell section 701b, if the plate line driver 
enable signal RPLDEN01 for the 2nd redundancy is inputted into plate line driver 703b for the 2nd redundancy and the 
WORD line driver control circuit 713 for the 2nd redundancy to the WORD line driver enable signal RWLDEN01 for 
the 2nd redundancy is inputted into it from the plate line driver control circuit 709 for the 2nd redundancy at WORD 
line driver 705b for the 2nd redundancy, this 2nd redundancy memory cell section 701b will be activated. 2nd 
redundancy memory cell section 701b will perform actuation as the 1st, the memory cell section 103 for a test in the 
gestalt of the 2nd operation, or the auxiliary memory cell section 301 for a test, if it activates. 
[0075] As explained above, according to the gestalt of this operation, it uses as the memory cell section 103 for a test 
which usually explained the redundancy memory cell section 701 as a reserve circuit established in the memory cell 
block 700 in the gestalt of the 1st and the 2nd operation, or the auxiliary memory cell section 301 for a test. Therefore, 
to this memory cell block 700, it is not necessary to newly prepare the memory cell section 103 for a test or the 
auxiliary memory cell section 301 for a test which has a configuration which was explained with the gestalt of the 1st 
and the 2nd operation. For this reason, according to the gestalt of this operation, the increment in the memory cell area 
in the memory cell block 700 by forming the memory cell section 103 for a test or the auxiliary memory cell section 
301 for a test can be prevented. 

[0076] Moreover, with the gestalt of this operation, by considering as a configuration which mentioned above the 
redundancy memory cell section 701 of the memory cell block 700, this memory cell block 700 has the same 
configuration as the memory cell block 100 of the gestalt of the 1st operation, and the memory cell block 200 of the 
gestalt of the 2nd operation, and performs same actuation. Consequently, the 1st and the same effectiveness as the 
gestalt of the 2nd operation can be acquired also with the gestalt of this operation. 

[0077] In addition, the configuration and actuation of the redundancy memory cell section 701 of the gestalt of this 
operation are not restricted to the configuration and actuation which were mentioned above. Therefore, according to the 
gestalt of this operation, the redundancy memory cell section 701 of the number of arbitration can be formed in the 
memory cell block 700. 
[0078] 

[Effect of the Invention] In the semiconductor memory of this invention, a cycling trial is performed using the memory 
cell section for a test at the time of a screening trial so that clearly from the explanation mentioned above. Therefore, to 
the semiconductor memory of this invention, at the time of a screening trial, the memory cell of the memory cell 
section is not tired and a cycling trial can be performed. Moreover, in this invention, the memory cell section for a test 
is arranged in a memory cell block in the location where a ferroelectric capacitor tends to deteriorate. And assessment 
of a fatigue is performed to the semiconductor memory of this invention as a result of the cycling trial to this memory 
cell section for a test. Therefore, as compared with the already explained conventional technique, the dependability of a 
screening trial can be raised by leaps and bounds. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The memory cell section in which each contains a ferroelectric capacitor and which has two or more memory 
cells, It has the memory cell block containing the memory cell section for a test which has two or more memory cells 
for a test. The layout pattern of said memory cell for a test It is the semiconductor memory which it has supposed that it 
is the same as that of the layout pattern of said memory cell, and said memory cell section for a test approaches the 
memory cell arranged in the location where said ferroelectric capacitor tends to deteriorate among said two or more 
memory cells, and is characterized by being arranged. 

[Claim 2] In a semiconductor memory according to claim 1 said memory cell block It has two or more auxiliary 
memory cell sections for a test. This auxiliary memory cell section for a test The layout pattern of this auxiliary 
memory cell for a test is made the same as that of the layout pattern of said memory cell including two or more 
auxiliary memory cells for a test. Each of two or more of these auxiliary memory cells for a test is a semiconductor 
memory characterized by connecting with a sense amplifier with said memory cell and the common bit line while 
activating with the activation signal inputted into said auxiliary memory cell section for a test from the exterior. 
[Claim 3] It is the semiconductor memory characterized by said memory cell section for a test being the redundancy 
memory cell section when said memory cell for a test is used as a redundancy memory cell in a semiconductor memory 
according to claim 2. 

[Claim 4] It is the semiconductor memory characterized by said auxiliary memory cell section for a test being the 
redundancy memory cell section when said auxiliary memory cell for a test is used as a redundancy memory cell in a 
semiconductor memory according to claim 2. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the configuration of the gestalt of operation of the 1st of a memory cell block. 
[Drawing^] It is drawing for explaining the configuration of the memory cell of the gestalt of the 1st operation, and the 
memory cell for a test. 

JBraadngJ] it is drawing for explaining the configuration of the gestalt of operation of the 2nd of a memory cell block. 

QDrawingAl It is drawing for explaining the 2nd configuration of the auxiliary memory cell for a test of the gestalt of 
operation. 

[DrawingjS] In order to explain actuation of the gestalt of the 2nd operation, (A) is a hysteresis curve showing the 
polarization condition of a memory cell, and (B) is a hysteresis curve showing the polarization condition of the memory 
cell which deteriorated. 

[Drawing^] In order to explain actuation of the gestalt of the 2nd operation, it is drawing for explaining the relation 

between the distinction sensibility of a sense amplifier, and the difference of a bit line electrical potential difference. 

[Drawing ^] It is drawing for explaining the configuration of the gestalt of operation of the 3rd of a memory cell block. 

[Drawing 8] It is drawing for explaining the conventional technique. 

[Description of Notations] 

10, 12, 14, 16: Load line 

18 20,501,519: Hysteresis curve 

100,300,700: Memory cell block 

101: Memory cell section 

103: The memory cell section for a test 

105: Plate line driver 

107: The plate line driver for a test 

109: The WORD line driver for a test 

111: WORD line driver 

113: Sense amplifier 

201: Memory cell 

203: The memory cell for a test 

301 : The auxiliary memory cell section for a test 

303: The auxiliary plate line driver for a test 

305: The auxiliary WORD line driver for a test 

401 : The auxiliary memory cell for a test 

503: The 1st load line 

505: The 2nd load line 

507: The 3rd load line 

509: The 4th load line 

511: The 5th load line 

513: The 6th load line 

515: The 7th load line 

517: The 8th load line 

601: The 1st property 

603: The 2nd property 

http://www4.ipdlinpit.go.jp/cgi-bin/tran_web_cgi_ejje 10/4/2007 



JP,2003-308700,A [DESCRIPTION OF DRAWINGS] 



Page 2 of 2 



605: The 3rd property 

607: The 4th property 

701: Redundancy memory cell section 

701a: The 1st redundancy memory cell section 

701b: The 2nd redundancy memory cell section 

703a: The plate line driver for the 1st redundancy 

703b: The plate line driver for the 2nd redundancy 

705a: The WORD line driver for the 1 st redundancy 

705b: The WORD line driver for the 2nd redundancy 

707: The plate line driver control circuit for the 1st redundancy 

709: The plate line driver control circuit for the 2nd redundancy 

711: The WORD line driver control circuit for the 1st redundancy 

713: The WORD line driver control circuit for the 2nd redundancy 
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